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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrochemistry capacitor which used the 
electrolytic solution for electrochemistry capacitors, and it. It is related with the electrochemistry 
capacitor using the electrolytic solution for electrochemistry capacitors and it which made ultralow 
volume reduce in detail the glycol contained as an impurity in nonaqueous electrolyte. The 
electrochemistry capacitor of this invention is useful as objects for power, such as an electric vehicle 
which needs the object for memory backup and high current of various electronic equipment. 
[0002] 

[Description of the Prior Art] With an electrochemistry capacitor, the super capacitor which 
incorporated the false capacity by the oxidation reduction of an electrode as &n accumulation-of- 
electricity element with the electric double layer capacity other than the electric double layer capacitor 
only using the electric double layer generated to a conventional polarizable electrode and the 
conventional electrolytic solution is also included (B. E.Conway, J.Electrochem.Soc, 183 volumes, 
1539 pages, 1991). The usual electric double layer capacitor applies a binder suitable in carrying out 
press molding of the activated carbon particle, and the thing made to scour mutually on a charge 
collector metal, or makes these two polarizable electrodes counter through the electrolytic solution and a 
separator on an activated carbon fiber, using as a polarizable electrode what carried out plasma radiation 
of the aluminum, and has the structure made to seal in a case. On the other hand, using conductive 
polymers, such as oxide or polypyrrole, such as nickel and a ruthenium, and the poly thiophene, for the 
super capacitor using false capacity as an electrode is proposed (A. Rudge et al., Electrochim.Acta, 39 
volumes, 273 pages, 1994). It is a common electrochemistry capacitor to drawing 1 , and the sectional 
view of the electric double layer capacitor which is a desirable mode in this invention is shown. As for 
an electrode and 2, in drawing 1 , 1 is [ a charge collector and 3 ] separators. The electrolytic solution 
sinks into the electrode and the separator. 

[0003] The drainage system electrolytic solutions, such as a sulfuric acid or a potassium-hydroxide 
water solution, and the nonaqueous electrolyte which dissolved quarternary ammonium salt etc. in 
organic solvents, such as propylene carbonate, are known by the electrolytic solution used for this kind 
of electrochemistry capacitor (JP,55-41015,B). Since the electrochemistry capacitor using nonaqueous 
electrolyte can make withstand voltage high, it has the description which can make energy density 
higher than the electrochemistry capacitor using the drainage system electrolytic solution. These have 
spread quickly as a backup power supply of consumer electronics. What used nonaqueous electrolyte is 
suitable for the electrochemistry capacitor of power applications, such as an electric vehicle which has 
the electrostatic capacity beyond 50F which attracts especially recent years and attention. As 
nonaqueous electrolyte for electrochemistry capacitors, what dissolved HOUFUTSU-ized quarternary 
ammonium salt (Tanahashi et al., electrochemistry, 56 volumes, 892 pages, 1988) or HOUFUTSU-ized 
quaternary phosphonium salt (Hiratsuka et al., electrochemistry, 59 volumes, 209 pages, 1991) in the 
propylene carbonate solvent is put in practical use. 
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[0004] 

[Problem(s) to be Solved by the Invention] However, the electrochemistry capacitor which used these 
electrolytic solutions may often lack in dependability the withstand voltage and over a long period of 
time. The purpose of this invention is to offer the electrochemistry capacitor using the electrolytic 
solution for electrochemistry capacitors and it which were excellent in dependability withstand voltage 
and over a long period of time. 
[0005] 

[Means for Solving the Problem] As a result of this invention persons' inquiring wholeheartedly in view 
of this situation, this cause is to contain the impurity, especially the glycol in the electrolytic solution, 
and it came to complete a header and this invention for the ability of the fall of withstand voltage, and 
capacity degradation of a capacitor to be controlled by reducing this amount. In addition, it was not 
known till now that such an impurity will affect the engine performance of an electrochemistry 
capacitor, especially an electric double layer capacitor. 

[0006] In the electrolytic solution for electrochemistry capacitors, conductivity and decomposition 
voltage are high, and since the usable temperature requirement is wide, it is used by annular carbonate, 
such as propylene carbonate and ethylene carbonate, being fond. However, these annular carbonate 
usually contains dihydric alcohol (glycol), such as propylene glycol, ethylene glycol, and a diethylene 
glycol, as an impurity, and a glycol will be contained in the electrolytic solution which comes to 
dissolve a solute in the non-aqueous solvent which uses annular carbonate as a principal component with 
a natural thing. Annular carbonate contains ethylene glycol and a diethylene glycol as an unescapable 
impurity, if it is propylene carbonate to make two glycols and annular carbonate to which 1 oxide and a 
carbon dioxide are made to react with an elevated temperature and high pressure react under a catalyst 
etc. and it is ethylene carbonate about propylene glycol, since it is generally compounded from oxide or 
a glycol for example. Although it is desirable that it is removable as much as possible in the production 
process of annular carbonate as for such a glycol, by the manufacture approach mentioned above, the 
glycol of a considerable amount (about 200-20000 ppm) is contained in a product. Although a glycol has 
two hydroxyl groups in a monad, the hydroxyl group is electrochemically unstable and causes a 
dependability fall a withstand voltage fall and over a long period of time. 

[0007] The summary of this invention is in the electrochemistry capacitor characterized by being the 
polarizable electrode with which either [ at least ] a positive electrode or a negative electrode uses a 
carbonaceous material as a principal component at electrolytic-solution 2.1 term for electrochemistry 
capacitors characterized by a glycol content being 100 ppm or less, using the electrolytic solution for 
electrochemistry capacitors of a publication in the electrolytic solution for electrochemistry capacitors 
which comes to dissolve an electrolyte in the non-aqueous solvent which uses 1. annular carbonate as a 
principal component at least. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
(Electrolytic solution for electrochemistry capacitors) About the electrolytic solution of this invention, 
the glycol content in the electrolytic solution must be 100 ppm or less. When a glycol content exceeds 
100 ppm, withstand voltage falls or capacity degradation breaks out. As for the glycol content in the 
electrolytic solution, it is preferably good that they are [ 50 ppm or less / 20 ppm or less ] 10 ppm or less 
and 5 more ppm or less still more preferably especially. In order to reduce the glycol in the electrolytic 
solution like the above-mentioned range, there are an approach of reducing the glycol in the annular 
carbonate used for a solvent, and a method of suppressing that lessen the moisture in the electrolytic 
solution and a glycol increases with time by hydrolysis of annular carbonate. These approaches may be 
independent, or may be combined and may be performed. 

[0009] as the approach of reducing the glycol in annular carbonate - for example, there is the approach 
of carrying out adsorption treatment of the annular carbonate to be used with adsorbents, such as the 
approach of carrying out superfractionation, silica gel, activated carbon, an activated alumina, and a 
special molecular sieve. In order to perform superfractionation, setups, such as whenever [ reflux ratio, 
rectification temperature, and reduced pressure ], become important. The approach of on the other hand 
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carrying out adsorption treatment has the desirable point that actuation is easy. It is dependent on the 
class and processing conditions of the adsorbent to be used how far the content of a glycol may be 
reduced by adsorption treatment. The approach of carrying out superfractionation and the approach of 
carrying out adsorption treatment may be performed independently, respectively, may be combined and 
may be performed. Moreover, the method of dissolving the solute which made the approach of lessening 
the moisture in the electrolytic solution, for example, was fully dried beforehand in the non-aqueous 
solvent which fully dehydrated beforehand, The approach of evaporating the water of the minute amount 
which heats and contains the solution which was dissolved in the non-aqueous solvent and obtained the 
solute under reduced pressure, and removing, the method of carrying out adsorption treatment of the 
solution which was dissolved in the non-aqueous solvent and obtained the solute with adsorbents, such 
as a molecular sieve, and removing water, etc. are mentioned. These approaches may be independent, or 
may be combined and may be performed. 

[0010] The non-aqueous solvent of the electrolytic solution concerning this invention uses annular 
carbonate as a principal component at least. Although it is desirable to make the whole quantity of a 
non-aqueous solvent into annular carbonate in order to employ efficiently the property of the annular 
carbonate mentioned above, you may mix with other non-aqueous solvents. As an example of annular 
carbonate, ethylene carbonate, propylene carbonate, butylene carbonate, vinylene carbonate, etc. are 
mentioned. Especially being used by preference are ethylene carbonate and propylene carbonate. These 
are independent, or may mix and use two or more sorts. About the non-aqueous solvent mixed with 
annular carbonate Although not limited especially, as an example Dimethyl carbonate, Chain-like 
carbonate, such as ethyl methyl carbonate and diethyl carbonate, Aliphatic series monocarboxylic acid 
ester, such as methyl acetate and methyl propionate, Gamma-butyrolactone, gamma-valerolactone, an 
acetonitrile, guru taro nitril, An adiponitrile, a methoxy acetonitrile, 3-methoxy propionitrile, N.N- 
dimethylformamide, N,N-dimethylacetamide, N-methyl pyrrolidinone, N-methyl oxazolidinone, N, and 
N'-dimethyl imidazolidinone, nitromethane, nitroethane, a sulfolane, dimethyl sulfoxide, trimethyl 
phosphate, etc. are mentioned. Even if it uses two or more kinds of these, they do not interfere. 
[001 1] Moreover, are conventionally known as a solute of the electrolytic solution concerning this 
invention. Fluoride ion, such as BF4-, PF6-, AsF6-, and SbF6-, N(CF3 S03)2-, C104-, and RfS03- (Rf 
is the fluoro alkyl group of carbon numbers 1-8), An anion and quaternary ammonium ion, such as C 
(CF3 S03)3-, Quaternary phosphonium ion, imidazolinium ion, imidazolium ion, They are not 
independent or the thing which can use it, mixing two or more sorts and which is limited to this about 
the salt which comes to combine cations, such as the alkali-metal ion and alkaline earth metal ion of 
pyrrolidinium ion, an inorganic acid, and an organic acid, and ammonium ion. As an example of an 
anion component, the anion of organic acids, such as inorganic acids, such as boric acid, carbonic acid, 
silicic acid, phosphoric acid, phosphorous acid, hypophosphorous acid, a nitric acid, a sulfuric acid, a 
sulfiirous acid, thiocyanic acid, a cyanic acid, ************ 5 phosphorus hydrofluoric acid, arsenic 
hydrofluoric acid, antimony hydrofluoric acid, and perchloric acid, and methansulfonic acid, 
benzenesulfonic acid, and a truffe ROROME tongue sulfonic acid, can be illustrated, it is 
************, phosphorus hydrofluoric acid, arsenic hydrofluoric acid, and antimony hydrofluoric acid 
preferably, and they are ************ and phosphorus hydrofluoric acid especially preferably. On the 
other hand, as an example of a cation component, a lithium, sodium, a potassium, the quaternary 
ammonium ion expressed with the following general formula (I), the quaternary phosphonium ion 
expressed with the following general formula (II) can be illustrated. 
[0012] 
[Formula 1] 

R 1 
I 

R 4 -N + — R* (I) 
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[0013] (Among a formula, the hydrocarbon group of the carbon numbers 1-10 which may have a 
substituent may be expressed, or it may join together through a direct or nitrogen atom mutually, and 
Rl, R2, R3, and R4 may form a ring independently, respectively) 
[0014] 
[Formula 2] 

R l 
I 

R 4 -P + -R* (II) 
I 

R 8 

[0015] (Among a formula, the hydrocarbon group of carbon numbers 1-10 may be expressed, or it may 
join together mutually, and Rl, R2, R3, and R4 may form a ring independently, respectively) 
[0016] the carbon number of the hydrocarbon group which may have a substituent in a formula (I) - 1- 
10 - it is 1-4 preferably and a methyl group, an ethyl group, a propyl group, butyl, benzyl, etc. are 
mentioned as the example. Moreover, as an example of a ring, a cyclohexyl radical, a piperidyl radical, a 
pyrrolidyl radical, a pyridyl radical, an imidazolyl radical, etc. are mentioned, for example. 
[0017] And as an example of a radical expressed with a formula (I), tetramethylammonium, triethyl 
methylammonium, diethyl dimethylannmonium, ethyl trimethylammonium, tetraethylammonium, 
tetrabutylammonium, N, and N-dimethylpyrrolidinium, N-ethyl-N-methyl pyrrolidinium, N, and N- 
dimethyl piperidinium, benzyl trimethylammonium, N-ethyl pyridinium, N, and N f -dimethyl 
imidazolium etc. is mentioned, for example. Triethyl methylammonium and tetraethylammonium are 
desirable in these. 

[0018] moreover, a formula (II) - setting - the carbon number of a hydrocarbon group - 1-10 - it is 1- 
4 preferably and they are a methyl group, an ethyl group, a propyl group, butyl, a hexyl group, etc. as 
the example, for example. And as an example of a radical expressed with a formula (II), 
tetramethylphosphonium, triethyl methyl phosphonium, tetraethyl phosphonium, tetra-propyl 
phosphonium, tetrabuthyl phosphonium ion, etc. are mentioned, for example. 

[0019] In the combination of said solvent and solute, since the annular carbonate solvent independent or 
the mixed solvent used by this invention does not carry out the little deer dissolution of an alkali-metal 
salt and the ammonium salt, it is desirable to use quarternary ammonium salt and quaternary 
phosphonium salt, and its quarternary ammonium salt which is easy to come to hand is the most 
desirable. L. is suitable for the content of the solute occupied in the electrolytic solution in 0.1-3 mols /, 
and its 1. is especially desirable in 0.5-2 mols /. If concentration is too low, since the conductivity of the 
electrolytic solution is low, internal resistance will increase. Conversely, when, and it becomes low 
temperature, there is **** which a salt deposits and produces fault. [ too ] 300 ppm or less of 100 ppm 
or less of moisture content in the electrolytic solution are 30 ppm or less still more preferably preferably. 
If moisture content exceeds 300 ppm, electrochemical stability will fall. 

[0020] (Electrochemistry capacitor) Since the principal component of the polarizable electrode of the 
electrochemistry capacitor concerning this invention has the moderate electric conductivity which is 
inactive electrochemically to the electrolytic solution, its carbonaceous material is desirable, and it is 
desirable that the specific surface area for which it asked with the BET adsorption method by the 
nitrogen adsorption process uses the porous carbonaceous material 1 0m2 / more than g from the point 
that die electrode interface which a charge accumulates especially is large. Although the specific surface 
area of a porous carbonaceous material does not generally have ****** from the reasons of a fall of the 
bulk density accompanied by the electrostatic capacity per unit area by the carbonaceous kind (F/m2), 
and a raise in specific surface area etc., the specific surface area for which it asked with the BET 
adsorption method by the nitrogen adsorption process has desirable 30-2500m2 / g, the electrostatic 
capacity of specific surface area per volume is large, and especially the activated carbon of 300- 
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2300m2 / g has it. [ desirable ] In the case of a granular carbonaceous material, 30 micrometers or less of 
mean particle diameter are desirable in respect of improvement in the bulk density of an electrode, and 
reduction of internal resistance. 

[0021] Both the polarizable electrode objects that make a carbonaceous material a subject consist of a 
carbonaceous material, and an electric conduction agent and the binder matter. This electrode object can 
be fabricated by the approach learned conventionally. For example, after adding and mixing 
polytetrafluoroethylene, press forming is carried out and it is obtained by the mixture of a carbonaceous 
material and acetylene black. Moreover, after mixing and casting a carbonaceous material and binder 
matter, such as a pitch, tar, and phenol resin, it heat-treats under an inert atmosphere and a sintered 
compact is obtained. Furthermore, it is also possible to sinter only a carbonaceous material and to 
consider as a polarizable electrode not using an electric conduction agent and a binder. Moreover, it is 
also possible to sinter a carbonaceous material and a binder and to consider as a polarizable electrode 
not using an electric conduction agent. Electrodes may be any of the thin spreading film, the shape of a 
sheet, a tabular Plastic solid, and the tabular Plastic solid that consists of a composite further. 
[0022] A kind of electric conduction [ at least ] agent chosen from the group which consists of metal 
fibers, such as carbon black, such as acetylene black and KETCHIEN black, a natural graphite, a 
thermal-expansion graphite, a carbon fiber, ruthenium oxide, titanium oxide, aluminum, and nickel, as 
an electric conduction agent used for this electrode object is desirable, in order that acetylene black and 
especially KETCHIEN black are desirable, for example, the rate of activated carbon will decrease if 
many [ too ], although the loadings with activated carbon change with bulk density of activated carbon 
when a carbonaceous material is activated carbon, and capacity may decrease at the point whose 
conductivity improves a little and effectively ~ the weight of activated carbon - it is especially [ about 
1 0 - 30% of ] desirable 5 to 50%. 

[0023] As binder matter, it is desirable to use at least one or more kinds in polytetrafluoroethylene, 
polyvinylidene fluoride, a carboxymethyl cellulose, fluoro olefine copolymer crosslinked polymer, 
polyvinyl alcohol, polyacrylic acid, polyimide, a petroleum pitch, a coal pitch, and phenol resin. That 
there should just be corrosion resistance electrochemically and chemically, although the charge collector 
of the electrochemistry capacitor concerning this invention is not limited especially, it has stainless steel, 
aluminum, titanium, and a tantalum in a positive electrode, and stainless steel, nickel, copper, etc. are 
suitably used with a negative electrode, for example. The separator of the electrochemistry capacitor 
concerning this invention has thin thickness, an ingredient with high ion permeability with high 
electronic insulation is desirable, and although not limited especially, nonwoven fabrics, such as 
polyethylene and a polypropylene ingredient, are used suitably, for example. 
[0024] 

[Example] Although an example explains this invention still more concretely below, this invention is not 
limited by these examples unless the summary is exceeded. In addition, the content (weight criteria) of 
the glycol in the electrolytic solution was measured with the gas chromatography. 
[0025] The content of the propylene glycol of the electrolytic solution which dissolved and obtained 1 .5 
mols [/l. ] triethylmethylammonium tetrafluoroborate to the propylene carbonate solvent refined 
example 1 was 3 ppm. About this electrolytic solution, in order to evaluate withstand voltage, platinum 
was used for the operation pole and the counter electrode, the electrical-potential-difference scan was 
performed with the trace speed of 5mV/second by having made silver / perchloric acid silver into the 
reference pole, and the electrical potential difference when **0.1 mA/cm2 current flows was made into 
oxidation potential and reduction potential to the operation pole face product, respectively. It is shown 
that it is high withstand voltage, so that the difference is large. A result is shown in Table 1 . On the other 
hand, in order to evaluate the engine performance as an electrochemistry capacitor, it produced as 
follows. 50 kgf/cm2 after kneading the mixture which consists of 80 % of the weight (specific surface 
area of 1700m 2 / g, mean particle diameter of 10 micrometers) of coconut husks system activated 
carbon powder obtained by carrying out steam activation processing of the carbonaceous material, 10 % 
of the weight of acetylene black, and 10 % of the weight of polytetrafluoroethylenes Pressurization 
molding was carried out by the pressure, the disc-like molding object with a diameter [ of 10mm ] and a 
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thickness of 0.5mm was acquired, and this was made into the polarizable electrode. This molding 
actuation was repeated and the polarizable electrode which has the same presentation and the same 
configuration was obtained one more sheet. After drying the acquired molding object of two sheets at 
300 degrees C among the vacuum of 0.1 or less Torrs for 3 hours, these were moved all over the glove 
compartment of nitrogen-gas-atmosphere mind. To the polarizable electrode object of two sheets after 
radiationnal cooling (activated carbon molding object), the above-mentioned electrolytic solution was 
infiltrated under reduced pressure, between the polarizable electrodes of these [ into which the 
electrolytic solution was infiltrated ] two sheets - the separator made from polyethylene — inserting - 
the inside of the case made from stainless steel — the gasket made from polypropylene — minding — the 
electrochemistry capacitor as shown in drawing 1 was obtained by closing and stopping. Initial 
electrostatic capacity was 25 degrees C, and the obtained electrochemistry capacitor was discharged and 
asked for it by 1.16mA constant current, after it impressed the electrical potential difference of 2.8V. 
After holding at 70 degrees C as endurance evaluation of an electrochemistry capacitor for 1000 hours, 
impressing the electrical potential difference of 2.8V, the electrostatic capacity after discharging by 
1.16mA constant current was measured, and the electrostatic-capacity rate of change which **(ed) the 
value with initial electrostatic capacity was adopted. A result is shown in Table 1. 
[0026] In example 2 example 1, except that the content of propylene glycol was 7 ppm, the result 
obtained about the same electrolytic solution is shown in Table 1. 

In example 3 example 1, except that the content of propylene glycol was 15 ppm, the result obtained 
about the same electrolytic solution is shown in Table 1 . 

In example 4 example 1, except that the content of propylene glycol was 30 ppm, the result obtained 
about the same electrolytic solution is shown in Table 1 . 

In example of comparison 1 example 1, except that the content of propylene glycol was 0.1%, the result 
obtained about the same electrolytic solution is shown in Table 1. 

[0027] In example of comparison 2 example 1, except that the content of propylene glycol was 1%, the 
result obtained about the same electrolytic solution is shown in Table 1 . 

In example 5 example 1, the solvent which mixed propylene carbonate and ethylene carbonate by the 
weight ratio 1 : 1 is used instead of a propylene carbonate solvent, and except that the content of 
propylene glycol was [ the content of 4 ppm and ethylene glycol ] 3 ppm, the result obtained about the 
same electrolytic solution is shown in Table 1 . 

In example of comparison 3 example 5, except that the content of propylene glycol was [ the content of 
500 ppm and ethylene glycol ] 400 ppm, the result obtained about the same electrolytic solution is 
shown in Table 1. 

[0028] In example of comparison 4 example 5, except that the content of propylene glycol was [ the 
content of 0.5% and ethylene glycol ] 0.4%, the result obtained about the same electrolytic solution is 
shown in Table 1 . 

In example 6 example 2, the result obtained about the same electrolytic solution is shown in Table 1 
except having used tetraethylammonium tetrafluoroborate instead of triethylmethylammonium 
tetrafluoroborate. 

Except that the content of propylene glycol was 0.1% in example of comparison 5 example 6, the result 
obtained about the same electrolytic solution is shown in Table 1 . 
[0029] 
[Table 1] 
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[0030] 

[Effect of the Invention] Since the electrolytic solution of this invention has few contents of the glycol 
which is an impurity, it excels in dependability withstand voltage and over a long period of time, and the 
electrochemistry capacitor using this is suitable as objects for power, such as an electric vehicle which 
needs the object for memory backup and high current of various electronic equipment. 
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[89*314] K*Sl<Cl.>l/3©l,»m*>«ci2«ScDS 

■c** c 4 *#a± r *sswt^* * as/ * . 
[19*^6] Ri#sifcoi,3©i>r*i*>«cK3is©s 

[boon 

[ffe9i©si-r*&8s#»] *»9j«. m?*t'<i' 

y a -;i/*g»fitc(g«3 tt fcjsstffc:?** * xj> * mat 
im&tf*n*m>fcm^b^* * a^*kw*.&. * 

[0002] 

[«£*©8fl5] «SWb¥*+ €6*©^ffitt 
SS4««fS«:^S-re«SUS«©**^fflUfc«» 

^aaar/f^©^. s£trffijasa4#«csffi© 

®{bS5c{C J=S8<K§fi*g3EJR4 urixo ji^x 
-A-* + /<j/*4$tf (B. E. Conway, J. 
Electrochem. So c. , 1 8 3 4* 153 
am. 1 9 9 1 *P) . ii^WS^rSSa^^^i. 

9£fc>ttfcfc©4&m<*£JS±CC^Lfc') > ifcOttS 
itK««a«l±«:r;u 5 Aiy^XvffltHL/fct)©* 
^gltSSibrffllv C©-o©»SttSffitS»jffi 
4Hr^u-ir?:^L,T:*frfilSH*. -5r-X©tf JCffi^S^ 

><^*(Ctt. -**;U^^9A^©ffi{b!8lfKl>tt# 
y e a - ji/-*># y * * 7 * >S? 4 
LTfiJ/B-r5C4AifcJ834vCl>a (A. Rudge 
Electrochim. Acta. 3 9S. 2 7 

3M. 1 9 94*> . site. -uaw««a{b^+f A 
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ffi. 2 3tt-feAU-*r*S. SABStJ. s 

[ooo3] croawssifb^+^A^iitcffifflsns 
s»jg(ctt. aK^i>t«cffi{b*y>A*jg«^©*iK 

* (^2*85 5-4 1 0 1 5#fi«) . ftMUMReffi 
*JftS»««rffll»SS^b1t* J: 0 x***- 

g©A»fy?^SiS4l/T£a{C£Rb-Ci,>-5. 

fi^.. aa*ajt>r«,»s5 o F«±©»«ss*wrs 
sftittmswvs? -«&©«»<&?* + tot, 
L/ t>©*»a l x c > 5. *aft*+ * 

^(c^f^^fbrnnarv-ti^Aa <a«6. 

<t^. 5 6&. 8 9 2M. 1 9 8 8lf) At>tt*97 ? 
*b»H«#;*#-7Aft <¥«6. «*Ut*. 5 9«> 
2 0 9 Jt. 1 9 9 ISO £jg»3ttfcfc©*ifSffl<b«*ft 
20 Tt>£. 

[0004] 

[»w#fs»o«fc5 4T*siiaj c*ie> 
©f6maacfgw©ffitt«:^w-5c 4*1*4. *«?i3© 

[0005] 

[HHSWarSfc*©^] *«W#6B. 

1#«cyy3-^*i^**i-ct»*c4K:*»). c© 
a*®*r * cttcto w«E©(gTsa f + ♦ * © 

@fi#<b«»K!itlL»SC4*jtttiU 496K«3S«trS 
[0006] S«fb¥* ♦AS' *«©«««■?«. 7"n 

ya-jw, x^u>yya-iW, £?x^i>>yya->w 
gt©-fflT*a-;U (d"Ja-*) *^-C*»0> StK 
h*^JS»4T4**«Sj««:^s*j6«l/r 
ft««MW(ett. S«$©c4J5c*J6yya-;U*i$sn 
SC4tC«t5. att*-jK*-h«. 1) *+^K4~ 
K{b^4*iafi. ilfff-CSlBd^S. 2) i/ya-ib 
48ltt*-5K*-h*ftB«TJSl&3ttS«S!. -flS«** 
S/KX«yya-**>6^flt3tiSfc«>. Wit«7-ne 
50 u^^-^-hr^^wyaeu^yya-juJfc. x 
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scti&rcimmm <2oo-2ooooppm«K> © 
*. 

[0007] xzmvBmt. 

(000 8} 

* zmwm.) *#t9§©*fi?««coi> 

■Ctt. ««Sl«t>©y y 3-^Si*i 1 0 0 p p m«T 
■C«Wtv««c6*C>. y y 1 0 0 p p m 

<tt50ppmWT. M«C#*lx<tt2 0ppmttT\ 
<B(C 1 0 p pmWT. M«CW5 p prnttTT**©*^ 

<«». ^^©^yn-^iifiBasHwi.^tcfijSs-e- 

*cc» v flat*. tmtc&mTZ>mvy}-#*-htp<0 

xmwj-#*- h©fln*#«K yy =»-.M,jM|P* 
Wfct&jto-r*©*»*a:£8;#<fc*. cti6©^ttB# 

[o oo g] *stt#-#*-htti©y'j3-;b*ffi«-r 

*^£fC. «*«. ffll>*iatt*-sK*-Hfeffl?Sf 

u * * 7 -j ?*©«4MrcMMi9r 

BfOiSSrfirSJCtt. SfiStfc. *SSiaK. «BE 

ttS^SSr^iMiiWW* tftitfteSK: J: *) if y 
3-^©#Wa%<*fCS-C(SjlS3^i3&>«, ffll>&«R 

#ffl©«»atf*(!S&ttecfc??-r*. tsffiasB-rs^a 
u. ffl*^t>#-ctfortsc». tic. mfsss*©*** 

r$ws*x-ci,>4aa©**aK«s*ri»4f 4^rtt. 

s nxmcfflti*: u * » v - Is 
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tf6*l*. C*l6©^»*«Sfe'CXWiB*^t>ttrffr> 

■cm*. 

[00 1 0 J *»»«CfiR6aft?iS©I^J«»*. 
-#*-h©*ltt££avi-fc«>JCtt. #*jgj8©£E«: 
£iS^L-Ctat». KDM,#mtLX. 

io s. «K^rffifli3ns©«. v 

t-'<uci9* h>. r-fe h-hy-rt/. tf)V^a=.h') 
;u. ri?#-hyjp. y h+i/r-feh-hy^k 3-y 
20 h*Wn^3i--h yju. n. N-y>f;i-**i>7s 

i?^>. N-y^+t^/yy^k n. N' -j» 

[0 0 1 1 ) *»WtC«-SS««©jSS£LX. 
m«. ft*J:9»)<5>ft-C(,>.S. BF,-. PF.-. As 
F.-. SbF.". 3Jf©7 N(CF, S 

30 0, ) C 1 O, * . R f SO, " (RfttKjR»l 
~-8©7 J\,*UTi\'*rfi&) , C (CF, SO, ) 

brnyy-^A^^x J»aKacm«M© 

-QA4*>m<Dti**>£ZI&*-git3itXl3:&mz. 

&m<.mrm&Lk&&ux&mirzctifivtt> cn 

K|!ffi£3*lSfc©-Cttftl,>. T-*>fiS»©M**W<fc 0 

r«. mm. t&®. mm, mi. wsm. xsm». m 

5R». »jfcft*JRffi. BtJR^t*SRK. T>**>mt 
£©W«&©T~*>*fffliS-f.&C£iOi-Cfc . jff*t< 

«SB^(b*^. i»^t*mit. SERifcfbWRi*. r> 
^*>#<t*«»r*») . ««c»* l < \mmt?)<.3t 

£LTtt. y^-^A. ^hy>>A. *y^A. Tie— » 
5$ ( i ) ■cs*>snsmEH»r>*-^/K^*>, so* 
so Tie-ttsc <ii> x$kt>ztiz>mm&**.*-'y'A<it 
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[00 12] 

Hti J 

I 

R 4 -N* -R* (I) 
I 

R» 

(0 0 13) (3JM». R* . R* . R' RC/R 4 «. * 

g&a*wu-ct>j:(,>iiSR» i - 1 o io 

<Difc{fc*iRS4SitoTJ»>. i$a>«i:t>fCiE«Xtt3JRja 

[0 0 14] 
Ht2] 

R» 

I 

R 4 -P* -R* (II) 

I 

R» 

[00 15) (5«>. R* . R* , R* &C/R 4 «. * 20 

ti*nmsu,x> ^«»i - 1 o©nHt*jRg*3tfcr 
[oo 16] x (l) «c*ii»r. g»g**ri/-c «><*:<,> 

^t**S<D^3Ratt 1 - 1 0 . Hft t/< » 1 

Ag. troyyjus. eys?*s. 4$ttvvfrW*ftfi 

[ 0 0 1 7 ] *L-C. 3C ( I ) •C«t>Sn*S<iD^«:0l) 30 
il/r«. WAK. f w h5^^AT>*-'5A. hyx 

A. X^il/h 'jyf*7>ti->A. f H5ifA7> 

Atrays^i-JrA. N-x^jw-N-^^i/enyyx 
9a. n. N-f^f-^tr-^y^x^A. -o^i/f- y 
yf-^r>*x>>A. N-x**eyyx-jrA. n. 

N' 9 A«jWPtf6ti&. Ctlh 

Off, h 'M^MfAT^tiCrA, f- b$x.9-)\,7 
>*x-JrA*J»SU>. 40 
[0 0 18] S/c, 5$ (II) tc*»i>-c. &<t**g©l£ 
JR»ttl~l 0. ffil<Bl~4t*l -5-©S(*^ 

*AS. <N**>;l/g3?t**a. *UC. 5$ (II) T«fe 

x?a, f»yx*;wy ^;i/#*iJ;x9A t f h7i^i- 
*X*x«>a. f-h^PfcWsfrXtfx-JrA, f- h?? 1 

* * x a ^ * >awi$stf e>n *. 
[ooi9] m&^mtmntom^inc^x. 
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«. 7**!J*wt. 7>*x£Aifi«:4>SL frfc/st, 

*x$A«*<S(>#*U>. mfBffi«t>fci5«>*iSSi<DS 

ws». o . 1-3 * >\>/ y ^ h A^aa-c* 0 . #JC 
o. 5^2*;u/y 9 h;u*i»3;u>. ififlWigTSf* 

*£D*taft*i&S. J8B?flW<D£;>kffitt3 OOppm 
»*L<Bl00ppm«T. E«C»*L<«3 
0 p praJSTFr**. S*S*»3 0 0 p pm*m*.Zt 

[0020] (sawta** *>< t> * j *»n{c^sa« 

C G<. fttC. SffitfSffl 

-rs«ffi#?ffi*«** 6. S*fR8&lc J:* BET 
^K«fc»)*«>ft:tfcSffia*il Om 1 /firfet-fc<D£?ltt£ 

(F/m 4 ) . Jitt&™t4#588K©<6T3*©S 

«:J:»)*^^>fcitaffif9«3 0~2 5 0 0m , /stmt 
0<. fttC, Jfc»ffi«*i3 0 0~-2 3 0 0m 4 /s©j§ 

<g«£<,»5£-c. ¥$t&*&tt3 0um«T*<#so 

[0021] ea«t«j«*£<*4 
ate. tssRam jssspji/w^y-^s^efltess 

Etc *fi««B(*ot, >rnr* o x t>m 

[0 02 2] e«e«ctcfln,>e>n*isasiiii/r, 

A, Wt?$>. TASX-JA, Xv^^flDifeja^r 



7 

-5 0%. SKB10-v3 0%gKjWf*H,>. 
[0 02 3] vW>y-igjg < hL-CB. *yfl-77fr 

# ytrxfrT.fr s-.fr. jj<»jTi"jii'K. #y-<$ 

K. Stttr?*. 7*^--fr8Ml©5%. 
4>fc< £ <>-aSJSUJB<,>*©#»* U>. *«M(C«6 

&«*.«. IEffiTttXf-:/U*. T-frSx^A. 
fr. «3?*J»ja«:ffi«3*i4. 

[0024] 

[ HSfiW ) KtTK jSfcWKc «fc *) ##feSS*Ii<C JWfcWtClB 

*© * y n -;u©£wa (aas») w#* * a h v 

[0 0 2 5] 

!)» l>JU©M.JX*.fry?,frT> : ex$Af h77A* 
a#u- hZ®MbXW1tl&Mm®-?avi>'s#>) 3- 

fr©swa«3 ppuTtife. c©«»fK«cot»r. 

l/. ffl/flJ&SSKia^raSi OT. 5mV/*)!©»3l 
3§&-CSEEi£Sc*m>. ftfffiBWctfU ±0. 1 m 
A/ c m' «i®*ifiSnA:IQ©®EJ&-en*hlMbSfl. 
jS7cSit4iO/c. *©Ha***t>fI. &l>ffifSeET** 

«ma&«1SUS»* (tt*®Sll 7 0 0m' /g. 

tt^-ai o um) 8 oaa%, u^^ji o 
aa%. *';f-K77;u*ox^u>iosa%*>6Ja: 

*S^»4jgiWl/J'c». 5 0kg f /cm' ©E^jr»D 
BEfSMbTilSl Omm. JI3 0. 5mm©R88#©|$ 

tC-tSJSfc. #6ftfc-«(©/i£3»<**0. lTorr« 

T©^*. 3 oo*cr3i$Mse#t,fc» > cnets 
jR^#Ba© y o - tvk v * ztp^mbutc. aw&fg 

©rti(©»fiStfemS«: (iSttKfiSSW:) ±K©t8J» 
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tst©^ffittaffi©ffl(c # y u >H-b/-c u - * jfcgi 
*. x^>ux»*-*rt«c#y:/aeu>H*/;*$r ? 

sa^b^+f^i'5r«:»fc. »jsii»®ga«. ©fctvfc 

SSWfcSM 1 2 5"Cr. 2. 8 V©mEE£EP 

JlDOfcf&. 1. 1 6roA©5t«ifcrfiScSO-CJfc«>fc. m 
a<t^+f^*©iSAtt»iitl/-CW. 2. 8V©S 

l/&#e>. 7 0 *C-C 1 0 0 0 BSJHGBfl, fe&. 
1 . 16mA ©J£S»"Ctt«l,;tefg©0asa4aB£ 
10 I/. *©fil*tZJ»!#SSa-C6feOfcllS§a9tft*4fii 

(0026 ] §SftW2 

f&SW i «c**i>-c, 7*a e u> y y a -;i/©swa*» 7 
Si i tc^-r. 

SJS0H3 

HifiW i (cfenr. ^Dtu>yy3-iKo#wa*i l 
5 p pm-c*ote«m*S«©ii«ffi«:o(,>r»fcJS* 
l KtST. 

20 |&jfiW4 

UttW i «c*j(,»r. ^ntu>yy3-jKD^a*i3 
0 p pm-C*ofc«^«ig«©a«?K«:-5(,>rStelS* 
£Si 1 Kinf. 

HJIWi «c**i>r. 7*neu>yy3-;K3!)dWa*i 

0. l%-C*-»fc«n«^«©li«fffi{C-7l,>-C»/fclSS 

1 «CtST. 
[0 02 7]tb«W2 

5BSt«i(c*»«,»-c. 7*i3fcru>yy3-;i/oswa*« i 
30 %-c*-,fct^H*K«©ss?ffi«:-po-c{i/c^**ai 

HJSW5 

SU60di«cfc(,»r. ^Deu>*-»K*- hjgJ8©^fc 
fcssiti : i~cm£LtcmtzmiL. luxur** 

y3-;KD^WSW4 p pm. X?U>^ y 3-;KD$ 
^a*<3 p pmr*oA:W^tt0tt©ajBS[«:-5(,>rff 
/c«l*«:S4 1 KijVr. 
tt«ff)3 

40 HJtff(5 «c*jt>r. 7-otru>yy3-;KD^wa*«5 

OOppm. if 3-A©$*l*i4 0 0 p p 

m-Cib^fctW.JtS^SWjStCOl^-ca^*^ 1 

[0028] tmmA 

^ESS«5 {c*jc>r. ^atru>yy3-jK!r)^a** 
0. 5%. x^uvyya-jMD^soio. 49<rA 

•ofc«^«0«©«J»««cot>r»fce«*a ucm 
•r. 

50 §UfiW2K:fel,>r. h yx^U>^;WT>*x>>Af- h 
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BtgBcN* BP 4 ' 


PC 


3 ppo 


2.3 


-3,0 


1.21 


-12 




8t 8 HeN* BP 4 " 


PC 


7 ppo 


2.3 


-2.9 


1.22 


-13 


nana 


EljHeN* BP 4 " 


PC 


15 ppo 


2.2 


-2.9 


1.24 


-15 


sm«4 


Bt 8 HeN* BP 4 " 


PC 


30 ppo 


2.1 


-2.8 


1.28 


-17 




Bt 8 «eN + BP 4 " 


PC 


0.1 % 


1.3 


-*4 


1.18 


-2B 


it««2 


Et a UeN + BP 4 " 


PC 


I % 


0.8 


-2.2 


0.9S 


-58 




Bt 8 H«N* BP 4 " 


PC:BC°1:1 


7 ppo 


2.3 


-2.9 


1.34 


-10 


it«fl3 


BtgHeN* BP 4 " 


PC:BC°1:1 


900 ppo 


1.4 


-2.4 


1.18 


-24 


&G*fl4 


Bt 8 H«N* BP 4 - 


PC:BOl:l 


0.9 % 


0.9 


-2.2 


0.91 


-45 




Bt 4 N* BP 4 - 


PC 


7 ppo 


2.3 


-2.8 


1.28 


-14 


it® 815 


Bt 4 N* BF 4 - 


PC 


0.1 % 


1.3 


-2.4 


1.10 


-30 



PC 
EC 
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85 (HE©fflW«cSiW] 

(H 1 ] SSUfi@3>7 : >^<OWEia. 
(«F#(0SiWJ 

i mm 

3 -feACl/-* 
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